This paper investigates the impact of Asian banks' income structure on competitiveness, profitability and risk over the period [2005][2006][2007][2008][2009][2010][2011]. Exchange-listed commercial banks of eight Asian countries are included in the study sample. The cross-sectional regression results reveal that higher exposure of net non-interest income in Asian banks increases market risk and asset risk, but lowers insolvency risk, ROA and ROE. However, higher exposure of net fees and commissions reduces return volatility, market risk and asset risk, but increases insolvency risk, ROA and ROE. Further, the exposure of trading and derivatives and other securities tends to decrease the bank's competitiveness.
The diversification benefits in the U.S. banking industry were studied by Stiroh (2004) , using the aggregate banking industry quarterly data from 1984 to 2001 and the bank level annual data from 1978 to 2000. The study found that volatility of industry net operating revenue declined due to reduced volatility of net interest income rather than the diversification benefit from non-interest income. At the bank level, the cross-sectional regression results revealed that a greater reliance on non-interest income reduces risk-adjusted profits and increases risk.
The effect of increased non-interest income on U.S. bank holding companies' market measures of return and risk was evaluated by Stiroh (2006) using the data from the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . No relationship was found between non-interest income exposure and average returns of banks, but the non-interest exposure was found to be statistically positively related to volatility of market returns and the bank's market beta. Therefore, it was concluded that the shift toward non-interest income has not improved the risk-return outcomes of U.S. bank holding companies. Rogers and Sinkey Jr. (1999) applied a random-effects model to analyze the nontraditional activities in 8,931 U.S. commercial banks over the period [1989] [1990] [1991] [1992] [1993] . The analysis showed that banks involved more in nontraditional activities tend to be larger in size, have smaller net interest margin, have relatively fewer core deposits, and have less risk (in terms of capital adequacy, liquidity risk, interest rate risk and credit risk).
Analyzing a unique data set of U.S. domestic bank holding companies over the period 1990 , Geyfman (2010 concluded that U.S. domestic bank holding companies that had expanded into securities activities were more diversified (with higher returns and lower overall risk) and less likely to go bankrupt (with higher Z-scores) relative to their stand-alone traditional commercial banking and nontraditional banking subsidiaries.
Other than U.S. banks, European commercial and cooperative banks established in 14 European countries were investigated by Lepetit et al. (2008) to test the relationship between bank risk and product diversification over the period 1996-2002. The study found that banks expanding into non-interest income activities displayed a higher degree of risk and higher insolvency risk than banks which focused more on traditional lending activities. Crosssectional OLS regression results suggested that the positive relationship between risk and product diversification is more robust for smaller banks and mainly driven by commission and fee-based activities but not trading activities. The paper also concluded that engaging in trading activities may decrease the risk for smaller banks to some extent. Baele, Jonghe and Vennet (2007) explored the impact of bank diversification on competitive advantage in terms of long-term performance/risk profile compared to their specialized competitors using the panel data of 17 European banks from the period 1989-2004. The results indicated that a higher share of non-interest income increases the bank's franchise value and systematic risk, whereas the impact on the bank's idiosyncratic risk is non-linear and downward-sloping. Mercieca, Schaeck and Wolfe (2007) investigated a sample of 755 small European banks for the period 1997-2003 and determined that there was no direct diversification benefit within and across business lines. The shift into non-interest income activities negatively affected the small banks' return (mean ROA and ROE, risk-adjusted ROA and ROE) and positively affected the banks' risk (standard deviation of ROA and ROE, Z-score). The diversification indicators included non-interest income share and Herfindahl Hirschmann Index (HHI) measures.
Banks in Israel over the period 1991-2001 were found to have gains from diversification and the riskadjusted performance was mostly consistent with optimal portfolio choice (Landskroner, Ruthenberg and Zaken, 2005) .
A cross-sectional OLS analysis of 198 Australian credit unions over the 34 quarters from 1993 (Q2) to 2001 (Q3) revealed that the increasing reliance on fee income generating activities is associated with increased risk (Esho, Kofman and Sharpe, 2005) .
Quarterly data of eight Canadian banks over the period 1988-2007 were analyzed to study the impact of off-balance-sheet activities on banks' returns (Calmes and Theoret, 2010) . The study found that banks' risk-return trade-off displayed a structural break around 1997. During the period 1988-1996, the share of non-interest income negatively affected the banks' returns and a risk premium emerged to price the risk associated with non-interest income activities. But during the period 1997-2007, the share of noninterest income did not significantly affect a bank's return.
Some studies choose samples from multiple countries. Demirguc-Kunt and Huizinga (2010) studied an international sample of 1,334 banks in 101 countries over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] to examine the impact of non-interest-generating activities on return and risk. The empirical results suggested that a higher level of non-interest income share increases the bank risk, although the rate of return on assets also increases. Elsas, Hackethal and Holzhauser (2010) examined the effect of revenue diversification on bank value using the panel data from nine countries (Australia, Canada, France, Germany, Italy, Spain, Switzerland, UK, and USA) over the period 1996-2008. The findings indicated that diversification increases bank profitability and hence market value. Furthermore, the study indicated that this positive relationship between diversification and bank value also holds during a financial crisis.
Similar studies on banks in Asian countries have not been conducted as often as studies on banks in western countries. Lin et al. (2012) studied a sample of 262 commercial banks in nine Asian countries, including China, India, Indonesia, Japan, the Philippines, Singapore, South Korea, Taiwan and Thailand over the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . The results implied that banks can reduce the sensitivity of net interest margin due to idiosyncratic risk by diversifying their income sources.
The relationship between diversification and performance of Chinese banks during the 1996-2006 period has been investigated by Berger, Hasan and Zhou (2010) . It was found that all four dimensions of diversification were negatively associated with profits (ROA) and positively associated with costs (ratio of total expenses to total assets).
The determinants of the profitability of 685 Japanese banks over the period 2000-2007 were investigated by Liu and Wilson (2010) . The results indicated that for Second Association Regional banks and Shinkin banks, there is a positive relationship between diversification and ROA and ROE, suggesting a diversification benefit. The higher share of non-interest income, however, leads to lower banks' net interest margins. Yang et al. (2006) investigated the empirical relationship between the use of derivatives and bank risk in Korea. The results showed that a bank's derivative activities tend to reduce systematic risk and ex ante earnings volatility.
Regarding the competitiveness of Asian banks, Chunhachinda and Jumreornvong (1999) used Tobin's Q ratio to measure and compare the competitiveness of Thai banks and finance companies during the period 1990-1996. They concluded that finance companies were more competitive than banks since the Q ratios of the banks are significantly lower than those of the finance companies. The study found that the higher competitiveness of a bank depends on higher profitability, liquidity and leverage, and smaller size of assets. Later, Chunhachinda and Li (2011) studied the competitiveness of banks, measured again by Tobin's Q, in eight major Asian countries over the period 2004 -2010 . Countries studied were Hong Kong, Indonesia, Malaysia, the Philippines, Singapore, South Korea, Taiwan and Thailand. For most countries, return on average assets, loan loss reserves/gross loans, and equity/total assets were significantly correlated with the Q ratio.
Methodology and Data

Methodology
This paper studies the impact of income structure on competitiveness, profitability and risk of banks in eight Asian countries, including Hong Kong, Indonesia, Malaysia, the Philippines, Singapore, South Korea, Taiwan and Thailand over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] . This period was chosen because the data of many banks are not available for years before 2005. Three major Asian countries --China, India and Japan --are excluded because banks in these countries are very different from those in the countries included in this study.
The bank income structure is measured by the three variables following Lepetit et al. (2008): 1. NNII_OI: the ratio of net non-interest income 1 to net operating income where net operating income is the sum of net interest income and net non-interest income 2. FEE_OI: the ratio of net fees and commissions to net operating income 3. TS_OI: the ratio of net gains on trading and derivatives and other securities to net operating income Bank competitiveness is measured by Tobin's Q ratio following Chunhachinda and Li (2011) , which is the ratio of the sum of market value of equity and book value of debt to the book value of total assets. The result is the competitiveness of banks based on the perception of market investors. Banks with higher Q ratios are more competitive than banks with lower Q ratios.
The five bank profitability variables chosen are the conventional measures in many studies such as Stiroh (2004) , Stiroh and Rumble (2006) , Mercieca, Schaeck and Wolfe (2007) , Calmes and Theoret (2010) , etc.:
Data
All annual balance sheet and income statement accounting data for the banks studied were compiled 
Descriptive Results
The trend of mean income structure of Asian banks over time is shown in Table 2 . It can be seen that the mean share of net non-interest income in net operating income ( All measures are the mean value of all banks. NNII_OI -the ratio of net non-interest income to net operating income where net operating income is the sum of net interest income and net non-interest income; FEE_OI -the ratio of net fees and commissions to net operating income; TS_OI -the ratio of net gains on trading and derivatives and other securities to net operating income Table 3 lists the descriptive statistics of the bank variables over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] . The bank's profitability and competitiveness are shown in Panel A. The mean ROA is only 0.874 percent which is lower than the mean ROE of 8.554 percent, whereas the mean risk-adjusted ROA (3.517 percent) is just slightly lower than the risk-adjusted ROE (3.715 percent) since the ROE also has the higher standard deviation of 12.513 percent. The mean ratio of net interest income to total assets is 3.141 percent with the maximum of 8.249 percent and minimum of 0.702 percent only. The mean competitiveness measured by the Q ratio is 1.06 which is slightly higher than 1 with the most competitive of 1.393 and the least competitive of 0.936.
Panel B displays the details of diversification or the income structure measures. On average, the net non-interest income is 37.348 percent of the net operating income with the standard deviation of 83.98 percent; the ratio of net fees and commissions to net operating income is 11.496 percent with the standard deviation of 13.099 percent; the share of net gains on trading and derivatives and other securities is 5.231 percent which is less than half of the share of net fees and commissions.
Panel C details the measures of the risk factors. It can be seen that the mean standard deviation of ROE, 8.337 percent, is higher than the mean standard deviation of ROA, 0.954 percent. The mean market risk measured by the beta, 0.817, is lower than the average level of 1 which reflects the nature of the banking industry. The mean standard deviation of stock's annual return is 43.141 percent. The mean Zscore is 33.997 and the mean equity to total asset ratio is 9.805 percent, which indicate that the insolvency risk of Asian banks is quite low. Finally, the mean asset risk is also low since the loan-loss provisions is only 1.445 percent of net loans. Notes: ROA -ratio of net income to average total assets; RAROA -ratio of mean ROA to standard deviation of ROA; ROE -ratio of net income to average equity; RAROE -ratio of mean ROE to standard deviation of ROE; NII_TA -ratio of net interest income to total assets; Q -ratio of the sum of market value of equity and book value of debt to the book value of total assets. Notes: NNII_OI -the ratio of net non-interest income to net operating income where net operating income is the sum of net interest income and net non-interest income; FEE_OI -the ratio of net fees and commissions to net operating income; TS_OI -the ratio of net gains on trading and derivatives and other securities to net operating income. Notes: TA stands for total assets; LN_TA stands for the natural logarithm of total assets; ME_TA stands for the ratio of market value of equity to total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; NII stands for net interest income; and NNII stands for net non-interest income. Notes: LN_TA stands for the natural logarithm of total assets; E_TA stands for the ratio of equity to total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; NNII_OI -the ratio of net non-interest income to net operating income where net operating income is the sum of net interest income and net noninterest income; FEE_OI -the ratio of net fees and commissions to net operating income; TS_OI -the ratio of net gains on trading and derivatives and other securities to net operating income.
Panel B: Diversification Measures
NNII_OI (%) FEE_OI (%) TS_OI (%)
Panel C: Risk Factors
The descriptive statistics of control and other variables are presented in Panel D. The average asset size of the banks in the sample is $19,942 million with the standard deviation of $29,291 million. The average magnitude of net interest income is $486 million and the mean net non-interest income is $211 million. The ratio of market value of equity to total assets is 15.904 percent, which is much higher than the book value based ratio of 9.805 percent; this result also leads to a high Q ratio of 1.06. The average annual growth rate of total assets is 12.569 percent, indicative of the rapid growth of Asian banks over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] . The mean net loans accounts for 55.035 percent of total assets suggesting that the main asset of banks is still loans. The large standard deviations of total assets, growth rate of total assets and the ratio of loans to total assets justify using these as control variables in the regression to take into account each bank's specific characteristics. Table 4 shows the correlation among income structure measures and control variables. It can be seen that the correlations among all variables are quite low except that the ratio of net non-interest income to net operating income is highly negatively correlated with the ratio of net fees and commissions to net operating income. This suggests that there should be two separate regressions required to have NNII_OI in one regression and FEE_OI in another.
Regression Results
The cross-sectional OLS regression results are displayed in Tables 5-8 . Table 5 shows the regression result of the effect of net non-interest income on a bank's risk. It was found that the ratio of net noninterest income to net operating income (NNII_OI) is significantly positively related to the risk variables BETA, standard deviation of stock's annual return (SDSR), the ratio of equity to total assets (E_TA) and the ratio of loan loss provision to net loans (LLP_NL) at the 1 percent or 5 percent level of significance. Thus, the higher share of net non-interest income in net operating income will lead to higher market risk as proxied by beta and the standard deviation of monthly stock return. This result is consistent with the studies of Stiroh (2006), Baele, Jonghe and Vennet (2007) and Lepetit et al. (2008) . The positive coefficient of E_TA suggests that banks with higher net non-interest exposure tend to have lower insolvency risk since they have higher capital adequacy to cover potential losses and remain solvent. This result contradicts that of Lepetit et al. (2008) possibly because banks in Asia went through a major financial crisis in 1997, learned from this experience and are more prepared for future potential losses. The positive relationship between NNII_OI and LLP_NL indicates that banks with more noninterest activities will have higher loan loss provisions, and therefore higher asset risk. This result may be explained by the diversification effect, i.e., potential loss from risky loans may be covered by potential gains from non-interest income.
It can also be seen that NNII_OI will not affect the standard deviation of ROA (SDROA) and ROE (SDROE), and the Z score. The size effect, proxied by the logarithm of total assets (LN_TA), is not very clear-cut here because it affects market risk BETA positively, but it does affect the standard deviation of ROE (SDROE) and E_TA negatively at different significance levels. E_TA significantly affects the SDROE negatively; annual growth of total assets (GTA) is significantly positively related to the market risk BETA; and the ratio of net loans to total assets (L_TA) is significantly negatively related to the SDROE.
Several country dummies also are significant in different regressions. It can be seen that banks in Indonesia, Hong Kong and Singapore have lower SDROE than banks in Thailand. Similarly, banks in the Malaysia, South Korea and Singapore have lower standard deviations of stock returns (SDSR) than Thai banks. Furthermore, Indonesian and Taiwanese banks have lower capital adequacy ratios (E_TA) than Thai banks.
The effect of net non-interest income on banks' competitiveness and profitability is detailed in Table 6 . It was found that the competitiveness Q is only significantly positively affected by the bank's size (LN_TA) at the 10 percent level of significance, which suggests that larger Asian banks will be more competitive than smaller ones. This is not consistent with the findings of Baele, Jonghe and Vennet (2007) where larger banks tend to perform worse than smaller one. The possible reason for this is that this paper employs Tobin's Q whereas Baele, Jonghe and Vennet (2007) use the computed noiseadjusted Tobin's Q. The NNII_OI was found to be significantly negatively related to ROA and ROE indicating a higher share of non-interest income will reduce a bank's profitability. This effect is consistent with the results of Mercieca, Schaeck and Wolfe (2007) and Berger, Hasan and Zhou (2010) . This result can also be explained similarly with the study of Stiroh and Rumble (2006) that the gains from non-interest income are more than offset by the costs of higher exposure to non-interest activities.
The ratio of net non-interest income to net operating income (NNII_OI), however, does not affect the risk-adjusted ROA (RAROA) and ROE (RAROE) since the coefficients are not significant at any significance level although they are negative. Furthermore, NNII_OI is significantly positively related to the ratio of net interest income to total assets (NII_TA) at the 1 percent significance level implying that banks normally increase their non-interest income and interest income together, i.e., banks with more non-interest income will not sacrifice their interest income. Notes: SDROA stands for standard deviation of ROA; SDROE stands for standard deviation of ROE, BETA stands for the 1 year beta, SDSR stands for the standard deviation of stock's annual return; Z is the ratio of the sum of average ROA and average capital ratio to standard deviation of ROA; E_TA is the ratio of equity to total assets; LLP_NL is the ratio of loan loss provision to net loans; NNII_OI -the ratio of net non-interest income to net operating income where net operating income is the sum of net interest income and net non-interest income; LN_TA stands for the natural logarithm of total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; D1 to D7 are country dummies representing the Philippines, Malaysia, South Korea, Indonesia, Hong Kong, Singapore and Taiwan, respectively; it is equal to 1 if the observation is from that country or district and 0 otherwise; numbers in parentheses are pvalues; ***, ** and * indicate significance at the level of 1%, 5% and 10% respectively. Notes: Q -ratio of the sum of market value of equity and book value of debt to the book value of total assets; ROA -ratio of net income to average total assets; RAROA -ratio of mean ROA to standard deviation of ROA; ROE -ratio of net income to average equity; RAROE -ratio of mean ROE to standard deviation of ROE; NII_TA -ratio of net interest income to total assets; NNII_OI -the ratio of net non-interest income to net operating income where net operating income is the sum of net interest income and net non-interest income; LN_TA stands for the natural logarithm of total assets; E_TA stands for the ratio of equity to total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; D1 to D7 are country dummies representing the Philippines, Malaysia, South Korea, Indonesia, Hong Kong, Singapore and Taiwan, respectively; it is equal to 1 if the observation is from that country or district and 0 otherwise; Numbers in parentheses are p-values; ***, ** and * indicate significance at the level of 1%, 5% and 10% respectively.
The logarithm of total assets (LN_TA) was found to be significantly positively related to all profitability measures indicating that size does matter --larger banks tend to be more profitable. E_TA is positively related to ROA, ROE, risk-adjusted ROE (RAROE) and ratio of net interest income to total assets (NII_TA); annual growth rate of total assets (GTA) is positively related to ROE; and the ratio of net loans to total assets (L_TA) is positively related to NII_TA.
The study also found that banks in Korea have a lower competitiveness Q than Thai banks, but the banks in Indonesia have higher competitiveness Q than banks in Thailand. Korean and Indonesian banks have a higher ROE than Thai banks. Banks in the Philippines and Indonesia have higher NII_TA than Thai banks, whereas banks in Hong Kong, Korea, Singapore and Taiwan have lower NII_TA than Thai banks. Taiwanese banks have a lower RAROA and RAROE than banks in Thailand. Table 7 presents the regression results of the effect of net fees and commissions, and net gains on trading and derivatives and other securities on banks' risk factors. It can be seen that the results are quite different from Table 5 . The ratio of net fees and commissions to net operating income (FEE_OI) is significantly negatively related to the standard deviation of ROA (SDROA), standard deviation of stocks' annual return (SDSR), E_TA and the ratio of loan loss provisions to net loans (LLP_NL) at the 1 percent or 5 percent significance level. Thus, a higher percentage of net fees and commissions will lower earning variability and market risk, increase the insolvency risk and lower the asset risk. The ratio of net gains on trading and derivatives and other securities to net operating income (TS_OI) is significantly negatively related to the standard deviation of ROE (SDROE) and positively related to the SDSR, Z-score and E_TA. Hence, higher exposure of TS_OI will reduce earnings volatility and insolvency risk but increase market risk.
The size of the bank is significantly negatively related to standard deviation of ROE (SDROE) and E_TA. Larger banks tend to have lower volatilities of ROE and lower capital adequacy ratios. E_TA is negatively related to the SDROE; annual growth rate of total assets (GTA) is positively related to E_TA; and the ratio of net loans to total assets (L_TA) is negatively related to the Z-score. Banks in Malaysia and Indonesia have a lower SDROE than Thai banks, whereas banks in Korea have a higher SDROE than Thai banks. Banks in Malaysia, South Korea and Taiwan have a lower SDSR than Thai banks. Thai banks have a higher capital adequacy ratio (E_TA) than banks in Hong Kong, Indonesia, Korea, Malaysia, and Taiwan. Thai banks also have a higher ratio of loan loss provision to net loans (LLP_NL) than banks in Hong Kong and Singapore, indicating that asset quality in Thai banks is relatively lower than in banks from Hong Kong and Singapore. Table 8 shows the regression results of the effect of net fees and commissions, and net gains on trading and derivatives and other securities on banks' competitiveness and profitability. Again, the regression results were found to be different from those in Table 6 . FEE_OI was found to be significantly positively related to ROA and ROE at the 1 percent significance level, indicating that fees and commissions will increase bank profitability. TS_OI is significantly negatively related to Q and positively related to ROE at the 1 percent significance level, suggesting that trading and derivatives and other securities activities tend to lower a bank's competitiveness but may increase the bank's returns.
The size of a bank is significantly positively related to competitiveness and all profitability variables except the ratio of net interest income to total assets (NII_TA). Larger banks will have higher returns. E_TA is also found to be significantly positively related to ROA and ROE. The ratio of net loans to total assets (L_TA) is significantly negatively related to risk-adjusted ROA (RAROA). Korean and Indonesian banks have a higher competitiveness Q than Thai banks. For Korean banks, the result is not the same as in Table 6 because of the difference in banks' non-interest income structure in two countries: Korean banks have higher percentage of net gains on trading and derivatives and other securities whereas Thai banks have higher percentage of gains on fees and commissions 3 . Indonesian banks also have a higher ROA, ROE and NII_TA than Thai banks. Thai banks have a higher ROE than Korean banks, higher RAROA than Taiwanese banks, and higher NII_TA than banks in Singapore and Taiwan. Notes: SDROA stands for standard deviation of ROA; SDROE stands for standard deviation of ROE, BETA stands for the 1 year beta, SDSR stands for the standard deviation of stock's annual return; Z is the ratio of the sum of average ROA and average capital ratio to standard deviation of ROA; E_TA is the ratio of equity to total assets; LLP_NL is the ratio of loan loss provision to net loans; FEE_OI -the ratio of net fees and commissions to net operating income; TS_OI -the ratio of net gains on trading and derivatives and other securities to net operating income; LN_TA stands for the natural logarithm of total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; D1 to D7 are country dummies representing the Philippines, Malaysia, South Korea, Indonesia, Hong Kong, Singapore and Taiwan, respectively; it is equal to 1 if the observation is from that country or district and 0 otherwise; numbers in parentheses are p-values; ***, ** and * indicate significance at the level of 1%, 5% and 10% respectively. Notes: Q -ratio of the sum of market value of equity and book value of debt to the book value of total assets; ROA -ratio of net income to average total assets; RAROA -ratio of mean ROA to standard deviation of ROA; ROE -ratio of net income to average equity; RAROE -ratio of mean ROE to standard deviation of ROE; NII_TA -ratio of net interest income to total assets; FEE_OI -the ratio of net fees and commissions to net operating income; TS_OI -the ratio of net gains on trading and derivatives and other securities to net operating income; LN_TA stands for the natural logarithm of total assets; E_TA stands for the ratio of equity to total assets; GTA stands for the annual growth rate of total assets; L_TA stands for the ratio of net loans to total assets; D1 to D7 are country dummies representing the Philippines, Malaysia, South Korea, Indonesia, Hong Kong, Singapore and Taiwan, respectively; it is equal to 1 if the observation is from that country or district and 0 otherwise; numbers in parentheses are p-values; ***, ** and * indicate significance at the level of 1%, 5% and 10% respectively.
Conclusion
This paper studies the impact of the Asian banks' income structure diversification on competitiveness, profitability and risk over the period 2005-2011. Exchange-listed commercial banks of eight Asian countries (Hong Kong, Indonesia, Malaysia, the Philippines, Singapore, South Korea, Taiwan and Thailand) were included in the sample. The diversified income structure was captured by three variables: ratio of net non-interest income to net operation income, ratio of net fees and commissions to net operating income, and ratio of net gains on trading and derivatives and other securities to net operating income. Tobin's Q ratio is the proxy for the bank's competitiveness; the profitability is measured by five variables: return on assets, return on equity, risk-adjusted return on assets, riskadjusted return on equity and the ratio of net interest income to total assets; seven risk factors selected are: standard deviation of stock's annual return, beta, standard deviation of ROA and ROE, capital ratio (equity to total assets), Z-score (ratio of the sum of average ROA and average capital ratio to standard deviation of ROA), and the ratio of loan loss provision to net loans.
The cross-sectional OLS regression results reveal that a higher share of net non-interest income in net operating income will lead to higher market risk proxied by beta and the standard deviation of stock's annual return (SDSR), lower insolvency risk proxied by E_TA ratio, and higher asset risk proxied by the ratio of loan loss provisions to net loans. The results also show that a higher percentage of net fees and commissions will lower earnings variability, market risk and asset risk, and increase insolvency risk. However, a higher ratio of net gains on trading and derivatives and other securities to net operating income will reduce earnings volatility (standard deviation of ROE) and insolvency risk (Zscore and E_TA) but increase market risk (SDSR).
The net non-interest income was also found to be significantly negatively related to ROA and ROE indicating a higher share of non-interest income will reduce bank profitability. Bank size proxied by the natural logarithm of total assets was found to be significantly positively related to all profitability variables indicating that larger banks tend to have higher returns. The results also imply that net fees and commissions will increase a bank's profitability significantly.
Competitiveness is found to be significantly positively affected by the size of the bank and negatively affected by the ratio of net gains on trading and derivatives and other securities to net operating income.
To conclude, the higher exposure of net non-interest income in Asian banks will increase the market risk and asset risk but lower the insolvency risk, return on assets and return on equity. However, more exposure of net fees and commissions will lower the return volatility, market risk and asset risk, but increase the insolvency risk, return on assets and return on equity. The exposure of trading and derivatives and other securities will decrease the bank's competitiveness, earnings volatility and insolvency risk but increase the market risk. These findings might provide some theoretical insight concerning banks' income portfolio construction and risk-return management. For instance, it is shown that different income structures have different diversification effect on a bank's risk and return. Thus, net fees and commissions should be added to the Asian banks' income portfolio to reduce the risk and increase the return; on the other hand, banks should reduce activities in trading and derivatives and other securities since investors perceive these negatively which leads to lower market value and competitiveness.
